In hypertension, membrane potassium permeability and vascular reactivity are increased. This study characterizes a potassium-selective channel and contractions to barium, a potassium channel inhibitor, in vascular smooth muscle (tail artery) from spontaneously hypertensive stroke-prone rats (SHRSP) and normotensive Wistar-Kyoto (WKY) rats. Smooth muscle cells were isolated by enzymatic digestion, and potassium channel activity was characterized by using patch-clamp technique (inside-out configuration). Isometric contractile activity was evaluated in helically cut arterial strips by using standard muscle bath methodology. In membrane patches, a voltage-gated, calcium-insensitive, potassium-selective channel of large conductance (200 picosiemens) was observed. The channel did not conduct sodium or rubidium. Barium (10~6 to 10" 4 M) produced a dose-dependent blockade of channel activity. These channel characteristics did not differ in SHRSP and WKY rat cells. After treatment with 35 mM KCI, barium (10~5 to 10~3 M) caused greater contractions in SHRSP arteries compared with arteries in WKY rats. The contractions to barium were markedly attenuated in calciumfree solution, and nifedipine and verapamil abolished contractions induced by barium in depolarizing solution. We conclude that increased vascular reactivity to barium in SHRSP arteries is not due to an alteration in the biophysical properties of the potassium channel studied. ) on the channel were evaluated. Additionally, contractile activity to Ba 2+ was characterized in arterial segments from SHRSP and WKY rats to evaluate functional properties related to membrane-associated K + channels.
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In hypertension, membrane potassium permeability and vascular reactivity are increased. This study characterizes a potassium-selective channel and contractions to barium, a potassium channel inhibitor, in vascular smooth muscle (tail artery) from spontaneously hypertensive stroke-prone rats (SHRSP) and normotensive Wistar-Kyoto (WKY) rats. Smooth muscle cells were isolated by enzymatic digestion, and potassium channel activity was characterized by using patch-clamp technique (inside-out configuration). Isometric contractile activity was evaluated in helically cut arterial strips by using standard muscle bath methodology. In membrane patches, a voltage-gated, calcium-insensitive, potassium-selective channel of large conductance (200 picosiemens) was observed. The channel did not conduct sodium or rubidium. Barium (10~6 to 10" 4 M) produced a dose-dependent blockade of channel activity. These channel characteristics did not differ in SHRSP and WKY rat cells. After treatment with 35 mM KCI, barium (10~5 to 10~3 M) caused greater contractions in SHRSP arteries compared with arteries in WKY rats. The contractions to barium were markedly attenuated in calciumfree solution, and nifedipine and verapamil abolished contractions induced by barium in depolarizing solution. We conclude that increased vascular reactivity to barium in SHRSP arteries is not due to an alteration in the biophysical properties of the potassium channel studied. On the day of an experiment, the rats (one SHRSP and one WKY rat) were anesthetized with sodium pentobarbital (50 mg/kg), and tail arteries were removed and placed in cold physiological salt solution (PSS). A 2-4 cm segment of each artery was cut helically into a strip (0.7x10 mm). The endothelium was removed from all segments by a rubbing procedure (confirmed by the absence of a relaxation response to acetylcholine). The strips were then mounted in an organ chamber containing PSS for measurement of isometric development, as described elsewhere. 5 All preparations were allowed to equilibrate for 90 minutes before an experiment was begun. The PSS was maintained at 37° C and was aerated with a mixture of 95% O 2 and 5% CO 2 6 M phentolamine to block the actions of norepinephrine released from nerve endings by depolarizing conditions. Contractile responses to KC1 (12-120 mM) and Ba 2+ (10' 5 to 10" 3 M) were measured in all experiments.
The remaining section of each tail artery was used in studies of K + channel activity by patch-clamp technique. To isolate cells, artery segments were incubated in digestion medium (mg/ml) (collagenase 0. Unless otherwise stated, data are reported as the mean±SEM. ED50 values (agonist dose producing a half-maximal response) were determined after logit transformation of normalized, dose-response curves. Statistical comparisons were performed by Student's t test with the Bonferroni adjustment for multiple procedures. A p value less than 0.05 was considered significant. Results
Contractile Responses to Potassium Chloride and Ba

2+
Cumulative addition of KC1 (12-130 mM) to the muscle bath caused contractions in tail arteries from SHRSP and WKY rats. Maximal force generation in tail arteries from SHRSP (525 ±36 mg, n=12) was not different from that in WKY rat arteries (524±56 mg, n=l2). Arteries from SHRSP were more sensitive to the contractile properties of potassium chloride than arteries from WKY rats, as indicated by lower EDJO values (SHRSP, -log ED*, value=1.368+0.016, antilog=42.9 mM, n=12; WKY, -log EDJO value= 1.301±0.017, antilog=50.0 mM, «=12;p<0.05).
Addition of Ba 2+ (10~5 to 10" 3 M) to the muscle bath had no effect on the resting force of tail artery strips from SHRSP or WKY rats. In contrast, when the arteries were first contracted with KC1 (18-50 mM), Ba 2+ was then able to induce small contractions in arteries from both rat groups (Figures 1 and 2) . Arteries from SHRSP developed significantly greater force to Ba 2+ chloride at 3xlO" 4 and 10~3 M in the presence of 35 mM KC1 (Figure 2 We were able to identify and characterize a large conductance K + channel in inside-out patches of the plasma membrane of tail artery vascular smooth muscle cells from both strains of rat. The number of channels per patch varied considerably (1-5) for cells from both SHRSP and WKY rats. K + currents were recorded that had a slope conductance (psiemen) of 194.8+1.49 (n=5) and 201.3±1.44 (n=5) in SHRSP and WKY rat tail artery cells, respectively (Figure 3) . The channel did not exhibit rectification and was highly selective for K + (K + >Na + , Rb + ). Channel activity did not respond to varying Ca 2+ concentrations in the bath (1(T 9 to 10~6 M). This channel, however, exhibited pronounced voltage dependence. Channel activity increased as holding potential (bath) was made more positive. There was little or no activity at the equivalent of resting membrane potential in whole cells. There were no apparent differences in the voltage dependence of channels from WKY rat and SHRSP tail artery cells (Figure 3 manner by BaCl 2 (10~6 to 10" 4 M) ( Figure 4 ). The effect of Ba 2+ did not differ in its effect on channels from WKY rat and SHRSP cells (Figure 4) .
Discussion
This study demonstrates that the contractile properties of Ba 2+ in tail arteries from SHRSP are augmented compared with those in tail arteries from WKY rats. This augmented responsiveness does not appear to be related to a difference in the biophysical properties of a voltage-gated, Ca 2+ -insensitive, K + -selective channel of large conductance. This channel was observed in membrane patches isolated from smooth muscle cells from both SHRSP and WKY rats.
The cellular mechanism that explains augmented responsiveness to Ba 2+ in SHRSP arteries is not clear. Ba 2+ is rather nonselective in that it blocks most K + channels. 2 In many of these channels, it blocks at the K + -selectivity filter, which is approximately halfway through the channel. 7 Based on patch-clamp studies, it has been noted that Ba 2+ is more potent (10,000-fold) at the inner surface of the membrane compared with the outer surface. 1 This study characterized augmented responsiveness to Ba 2+ in tail arteries from SHRSP compared with normotensive WKY rat values. This augmented contractile activity is not due to a specific change in the biophysical properties of a K + channel characterized in isolated membrane patches. We speculate that the augmented responsiveness might be due to an increased entry of Ba 2+ into the smooth muscle cells through Ca 2+ channels, with subsequent block of the K + channels from the inside.
